S EVERAL AUTHORS (1-3, among others) have reported differences between the compliance and/or the resistance of the lungs in the upright and supine body postures using the esophageal balloon technique. These differences have been assumed to be due to either a real change in the mechanical properties of the lungs, possibly related to postural changes in the blood volume of the lungs (4) (5) (6) (7) , or to the methods used. Thus the measurements were probably made at different lung volumes in the two postures (8). Further, the intraesophageal pressure does not correspond well to intrapleural pressure in the supine posture (g), which has been attributed to compression of the esophagus by mediastinal structures (I o, I I as well as the single-breath alveolar N2 gas-mixing index (I 7) , were all in the normal range. Some general characteristics of the subjects are given in Table I .
Procedure. The examinations in the different body postures in each subject were made on the same day. In subjects HL and PK the measurements were started in the horizontal position and, in the other five subjects, (I 2, I 3, I 8). The examinations in the horizontal position were made in a Plexiglas plethysmograph, described in more detail elsewhere (I 9) . It was adapted to the present measurements by suspending the mouthpiece, solenoid shutter, and the pneumotachygraph by hooks in the ceiling of the plethysmograph (Fig. I) .
Dynamic lung compliance. Dynamic lung compliance was measured, before the plethysmograph was closed, during normal and during slow, deep breathing, as the ratio between change in lung volume and change in esophageal pressure, subtracting a fraction of the air-flow signal (corresponding to the pressure necessary to overcome lung resistance) from the esophageal pressure to make the pressure-volume relationship into an approximately straight line (I 4) .
The esophageal balloon was I 5 cm long. It remained unstretched up to a volume of more than 5 ml and contained I and some of their interrelationships in the supine posture was examined in three subjects. One reason for doing this was that the experience with measurements of this type in the horizontal plethysmograph was limited. The subjects were examined on different days. The results given in Table 2 indicate that the reproducibility of the measurements was good.
RESULTS
Sitting and supine posture. The conventionally measured dynamic compliance of the lungs was larger in the sitting than in the supine posture in most of the subjects (Table  3 ). The mean difference was 0.04 liter/cm HsO. The mean value of the plethysmographically measured static compliance, at a lung volume equal to the FRC in the sitting posture (CL st at FRC sitt) was almost the same in the two body postures and was closely similar to the dynamic compliance in the sitting posture. The pressurevolume curve determined plethysmographically was curvilinear, however, and the static compliance at the FRC in the supine posture (CL st at FRC) agreed fairly well with the dynamic compliance in the supine posture ( smaller and the mean esophageal pressure was about 6 cm higher in the supine than in the sitting posture (Table  3) . At equal lung volume, i.e., at a volume equal to the FRC in the sitting posture, the esophageal pressure was between o and 3 (mean, 1.4) cm Hz0 higher in the supine than in the sitting posture. At equal airway conductance, and usually at equal lung conductance, there was almost the same individual difference between the esophageal pressure in the sitting and supine posture as there was at equal lung volume (cf. Fig. 2 ). This is consistent with the almost identical relationships between airway conductance and lung volume in all subjects, and the closely corresponding relationships between lung conductance and lung volume in most subjects, in the sitting and supine posture. In two of seven subjects (CC and LS) lung conductance was slightly lower in the supine than in the sitting posture at large lung volumes. The relationship between lung conductance and lung volume in general seemed to be more variable than the relationship between airway conductance and lung volume.
Both lung and airway conductance were smaller in the supine than in the sitting posture at the respective FRC (Table 3) . They seemed to be linearly related to esophageal pressure, but curvilinearly to lung volume (Figs. 2, 3) . The ratios GA/VL and GL/VL were approximately constant in the middle vital capacity range of these curves (VL = 3-4 liters) and their values are given in Table 3 . The mean tissue resistance (Rtiss = RL-RA)
was not significantly different in the sitting and supine body posture (Table 3) , nor were there significant differences between tissue resistance at large, medium, and small lung volumes.
Side position. Four subjects were examined in the right side down posture. The relationship between airway conductance and lung volume were the same as in the sitting and supine posture (Fig. 3, Table 3 ). This was in most cases true also for the lung conductance-lung volume relationship.
Tissue resistance values were of the same magnitude as in the sitting and supine posture. The FRC was close to, but in most of the subjects a little . larger than, the supine posture. The esophageal pressures were more variable when related to lung volume or airway conductance than in the sitting and supine posture. Consequently, the static lung compliance in the right side down posture could not be estimated very accurately. In one subject (CC) the esophageal pressure in the right side down posture was generally lower, and the static lung compliance smaller, than in the sitting posture at corresponding lung volume or airway conductance, whereas, as mentioned, the relationship between airway conductance and lung volume was the same in all three postures (Fig. 3) . In the other subjects the static compliances (CL st at FRC sitt) of the sitting, supine, and right side down posture agreed closely. The dynamic compliance was either close to that in the sitting posture or between the values obtained in the sitting and supine posture.
Acute blood volume changes in the chest (lungs). Acute blood volume changes were produced in the lungs in one and the same body posture by application and release of tourniquets on the thighs. After measurements in the plethysmograph in the supine posture tourniquets were applied on the thighs to give venous stasis. The subject stood upright for IO min in order to enhance the pooling of blood in the legs, which became cyanotic.
After another 4-5-min period in the supine posture measurements were repeated with the tourniquets on. Immediately before the release of tourniquets the dynamic compliance was measured and found to be a little larger than before the tourniquets were applied. It was repeatedly measured during the first few minutes after the release of the tourniquets and showed a decrease ( Table  4 ). The plethysmographic measurements were then repeated. There were insignificant effects of the application or release of the tourni-J quets on the esophageal pressure-lung volume relationship (static compliance) or on the relationships between other parameters (Fig. 4) .
DISCUSSION
Evidences that mechanical properties of lungs do not change with posture, and possible explanations for earlier reported differences. The airway conductance is a mechanical property of the lungs that is of particular interest as it can be determined independently of the esophageal pressure, which latter, as was already mentioned, may be an unreliable measure of pleural pressure variation. The airway conductance varies with lung volume and it is therefore important that those two variables are determined simultaneously.
The relationship between airway conductance and lung volume was not influenced by changes in body position and this is one indication that the mechanical properties of the lungs do not change with posture.
The differences between esophageal pressure and pleural pressure variation is reduced during rapid, shallow breathing as compared with ordinary breathing (9). Therefore, the good agreement of the relationship between the resistance or the conductance of the lungs, determined during panting, and lung volume in the sitting and horizontal body postures, also indicates that the resistive properties of the lungs do not change with change in posture.
In accordance with the lack of change in airway and lung conductance with change in posture, the tissue resistance (= total lung resistance minus airway resistance) was not significantly different in the sitting and horizontal postures. The tissue resistance seemed to be independent of lung volume and was in the same range as earlier reported values (20) .
The plethysmographically determined compliance was regarded to be of a more static nature than the I? K. If it is added that acute blood volume redistribution, achieved by releasing tourniquets on the thighs, a procedure that should change the blood volume of the lungs in a similar way as when changing from sitting to supine posture (5-7), did not change the plethysmographically measured mechanical properties of the lungs, then there are several results indicating that the mechanical properties are uninfluenced by changes in body posture. The results help explain the differences found in earlier investigations between the compliance as well as the resistance of the lungs in the sitting and supine body posture. It is likely that measurements in the supine posture were made at a smaller lung volume than in the sitting posture (cf. 8). This i s pertinent since the general form of the curvilinea r lung volume-esophageal pressure esophageal pressure changes are often larger than the pleural pressure changes (9). A difference of the abovementioned type was found in two, and possibly in three, of the subjects in the present investigation, but in some others a difference in the opposite direction was found. The individual variation, therefore, seems to be considerable.
The changes in the dynamic compliance after acute blood volume redistribution with an increased blood volume in the heart and lungs may be explained by concomitant volume changes in the lungs or by a change in the relationship between esophageal and intrapleural pressure variation during ordinary breathing. The latter change may be caused by increased filling of the heart and great vessels with blood. Some relationshi's between various parameters discussed with regard to efects produced by changes in mechanical properties of lungs. As in other investigations in which the present body plethysmographic methods were used with the subjects in the sitting posture (21, 22) (21, 22) was found also in the horizontal in the supine posture than at a larger lung volume in the posture, whereas in most examinations the relationship sitting posture. In the same way, regarding the lung conductance-lung volume relationship (Figs. 2, 3 ), lung between airway conductance (lung conductance) and esophageal pressure was linear. resistance would be higher at a small lung volume in the As mentioned, the relationship between airway consupine than at a large lung volume in the sitting posture. ductance and lung volume was the same in the sitting Judging from the curvilinear relationships mentioned above, compliance and resistance of the lungs would not be markedly influenced by a decrease in lung volume until the lung volume was close to the functional residual capacity in the supine posture and, in some cases, only 4. Same relationships as in Fig. 3 before application of tourniquets on the thighs, 0, after a period with tourniquets on, A, and after release of tourniquets, x on subject AD. Symbols and dimensions as in Fig. 2 . and horizontal body posture in all experiments, whereas the mean esophageal pressure level during panting was somewhat higher in most of the subjects in the supine posture, both in relation to lung volume and airway conductance.
The mean difference, 1.4 cm HZO, at a lung volume equal to the FRC in the sitting posture, was of the same magnitude as found by other authors (I o) , and it is evidently caused by a compression of the esophagus by the heart or other mediastinal structures (I o, I I) . It is of interest to compare the present results with those obtained in experiments in the sitting posture in which the chest expansion had been restricted by strapping the chest (21, 22) . By this procedure the resting lung volume (FRC) was reduced to about the same volume as in the supine posture, but the relationships between airway conductance, lung volume, and esophageal pressure all differed from those of the nonstrapped, supine subjects. Thus airway resistance at resting lung volume was approximately equal to the airway resistance at more than ~-liter larger lung volume in the nonstrapped subject and, at equal lung volume, the airway conductance was larger in the strapped subject. At the same time the esophageal pressure was about equal in the strapped and nonstrapped subjects at the respective resting lung volumes. Consequently, the esophageal pressure at equal lung volume was about 5 cm HZ0 higher in the nonstranned than in the straoned I I I I 
